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ABSTRACT
Urban green space, an integral part of urban ecosystems, 
provides important environmental and social services 
that mitigate environmental problems caused by rapid 
urbanisation and urban sprawl. Urban planning and policy 
DLPDWRSWLPLVLQJWKHEHQH¿WVREWDLQHGIURPXUEDQJUHHQ
spaces. The analytic hierarch process (AHP) is a commonly 
used technique for suitability assessment of land uses. 
The traditional AHP method is criticised for its subjectivity 
and uncertainty. Considering this, Fuzzy-AHP has been 
introduced as an advanced methodology in dealing with 
the uncertainty in the decision making process. In this 
study, we compared the two methods of AHP and fuzzy-
AHP integrated with Geographic Information Systems 
(GIS) for the suitability assessment of Pendik district, 
Istanbul regarding green space development. First, criteria 
and sub-criteria were determined and the corresponding 
weights were assigned based on literature and experts’ 
knowledge. This is followed by preparation of spatial 
maps integrated with the corresponding weights and 
GHYHORSPHQWRI¿QDOVXLWDELOLW\PDSV LQERWKPHWKRGVRI
AHP and fuzzy-AHP. Our results show that high suitability 
areas are mainly distributed in the southern part of Pendik 
district around the existing urban green infrastructure. In 
both maps obtained from AHP and fuzzy-AHP, more than 
30 percent of the study area has the potential for green 
space development.
KEYWORDS:
Urban Green Space; Land Suitability Analysis; AHP; Fuzzy-
AHP; GIS; Turkey
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HQYLURQPHQWDO FRQGLWLRQV E\ UHJXODWLQJ WHPSHUDWXUH DQG PLFURFOLPDWHV VHTXHVWHULQJ &2 UHGXFLQJ DLU
SROOXWLRQDQGQRLVHPDLQWDLQLQJGLYHUVLW\DQGSURYLGLQJUHFUHDWLRQDODQGVRFLDOYDOXHV$UPVRQ6WULQJHU	
(QQRV+DPDGD	2KWD'HYHORSPHQWRIXUEDQJUHHQVSDFHVKDVEHFRPHDQLQWHJUDOSDUWRIDQ\
XUEDQ SROLF\ DQG FLW\ SODQQLQJ 'HWHUPLQLQJ VXLWDEOH ORFDWLRQV IRU XUEDQ JUHHQ LQIUDVWUXFWXUH 8*,
GHYHORSPHQWLVWKHUHIRUHDQLPSRUWDQWWDVNWRVXSSRUWXUEDQSROLF\DQGSODQQLQJDLPHGDWLPSURYLQJXUEDQ
HFRORJLFDOHQYLURQPHQW/LHWDO=KRX	:DQJ




WR DVVHVV GLIIHUHQW ODQG SUREOHPV FRQVLGHULQJ WKH DOWHUQDWLYHV 3UDPDQLN  *,6 LV D WHFKQLTXH WR
LQYHVWLJDWH WKHJHRVSDWLDOGDWDZLWKJUHDW IOH[LELOLW\DQGKLJKSUHFLVLRQ LQ WKH ODQGVXLWDELOLW\DVVHVVPHQWV
0DOF]HZVNL7KHUHIRUH WKH LQWHJUDWHGPHWKRGRORJ\ZKHUHWKH0&(PHWKRG LV LQWHJUDWHGZLWK*,6





SDUDPHWHUV FRQVLGHUHG LQ WKH DQDO\VLV $+3 LV FULWLFLVHG GXH WR LWV LQDELOLW\ WR GHDO ZLWK FRPSOH[LW\ DQG
XQFHUWDLQW\RIWKHHYDOXDWLRQSDUDPHWHUV5HJDUGLQJUHDOZRUOGSUREOHPVVRPHRIWKHGHFLVLRQGDWDFDQEH
SUHFLVHO\DVVHVVHGZKLOH VRPHRWKHUV FDQQRW ,Q/HXQJDQG&KDR¶V H[SODQDWLRQ WKHXQFHUWDLQW\ LQ
SUHIHUHQFH MXGJHPHQWV JLYH ULVH WR XQFHUWDLQW\ LQ WKH UDQNLQJ RI DOWHUQDWLYHV DQG GLIILFXOW\ LQ DVVHVVLQJ
FRQVLVWHQF\RIWKHSUHIHUHQFHV)X]]\$+3KDVEHHQLQWURGXFHGDVDQDGYDQFHGPHWKRGRORJ\LQGHDOLQJZLWK








2.1  SPECIFICATIONS AND ASSESSMENT OF CRITERIA 





UHFUHDWLRQ DQG OHLVXUH DFWLYLWLHV 9DQ %HUNHO HW DO  7UDQVSRUWDWLRQ LQIUDVWUXFWXUH WKDW LQFUHDVHV
DFFHVVLELOLW\ WR DPHQLWLHV LV DOVR RI JUHDW VLJQLILFDQFH 7KHUHIRUH UHFHQW ODQGXVHFRYHU DQG RWKHU
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HQYLURQPHQWDO DQG JHRSK\VLFDO GDWD DUH UHTXLUHG IRU WKH LGHQWLILFDWLRQ RI VXLWDEOH DPHQLW\OHG JURZWK
3UDPDQLN
7RLGHQWLI\WKHPRVWVXLWDEOHVLWHVIRUJUHHQLQIUDVWUXFWXUHGHYHORSPHQWWKHVWXG\IRFXVHVRQPDLQFULWHULD
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Tab. 1 Weights of the criteria and sub-criteria in the study 
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Fig. 1 Triangular fuzzy values representing the weight of each criterion. Source: Adopted from: Mahdavi & Niknejad, 2014 
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2.2  SUITABILITY EVALUATION 
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&5,7(5,$ 68%&5,7(5,$ $+3:(,*+76 )8==<$+3
:(,*+76
*HRSK\VLFDODWWULEXWHV $VSHFW  
 (OHYDWLRQ  
 6ORSH  
 /DQGFDSDELOLW\  
 (URVLRQULVN  
$FFHVVLELOLW\ 'LVWDQFHIURPKLJKZD\V  
 'LVWDQFHIURPURDGV  
 'LVWDQFHIURPEXVVWRSV  





 'LVWDQFHIURPZDWHUERGLHV  









9HJHWDWLRQ &XUUHQWODQGXVH  
 $JULFXOWXUDOODQGVXLWDELOLW\  
Tab. 4 Weights of sub-criteria for urban recreation land suitability evaluation 
3.2  LAND SUITABILITY FOR GREEN INFRASTRUCTURE DEVELOPMENT 
$FFRUGLQJWRHDFKFULWHULRQFRQVLGHUHGLQWKHDQDO\VLVDPDSZDVSUHSDUHGXVLQJWKH*,6VRIWZDUH(DFK*,6
OD\HU ZDV FODVVLILHG IROORZLQJ WKH FODVVLILFDWLRQ RI WKH UHODWHG FULWHULRQ SURYLGHG LQ 7DE  DQG WKHVH DUH
SUHVHQWHGLQ)LJ$VGHVFULEHGLQ7DEWKHKLJKHVWVXLWDELOLW\YDOXHLVDVVLJQHGIRUWKHPRVWVXLWDEOHFODVV
)RULQVWDQFHLQWKHFDVHRIVORSHWKHVORSHORZHUWKDQLVDVVLJQHGZLWKWKHKLJKHVWVXLWDELOLW\YDOXH7KH
PDSV LQ )LJ  ZHUH LQWHJUDWHG XVLQJ WKH FRUUHVSRQGLQJ ZHLJKWV ZLWK WKH DSSOLFDWLRQ RI ZHLJKWHG OLQHDU
FRPELQDWLRQWHFKQLTXHHT5HJDUGLQJILQDOVXLWDELOLW\WZRGLIIHUHQWVXLWDELOLW\PDSVZHUHGHYHORSHGXVLQJ
WKH$+3DQGIX]]\$+3PHWKRGV7KHVXLWDELOLW\PDSVDUHSURYLGHGLQ)LJ
7KH UHVXOWV LQGLFDWH WKDWDFFRUGLQJ WR WKH$+3PHWKRGRI WKHDUHD LVKLJKO\ VXLWDEOHDURXQG LV
PRGHUDWHO\VXLWDEOHLVPDUJLQDOO\VXLWDEOHDQGWKHUHVWKDVHLWKHUORZRUYHU\ORZVXLWDELOLW\7DE)LJ
D7KHUHLVQRKLJKVXLWDELOLW\FODVVLQWKHPDSSURGXFHGIURPIX]]\$+3PHWKRG0RGHUDWHVXLWDELOLW\LV







4 DISCUSSION AND CONCLUSION 
,QWKLVVWXG\ODQGVXLWDELOLW\IRUXUEDQJUHHQLQIUDVWUXFWXUHZDVDVVHVVHGXVLQJ$+3DQGIX]]\$+3PHWKRGV
LQWHJUDWHGZLWK*,66HYHQWHHQ IDFWRUV LQFOXGLQJJHRSK\VLFDO FKDUDFWHULVWLFVDFFHVVLELOLW\EOXHDQGJUHHQ
LQIUDVWUXFWXUHXUEDQODQGDQGYHJHWDWLRQZHUHVHOHFWHGIRUWKHODQGVXLWDELOLW\DQDO\VLV7KHZHLJKWVRIHDFK
VXEFULWHULRQZHUHGHWHUPLQHGE\XVLQJ$+3DQGIX]]\$+3PHWKRGVVHSDUDWHO\7ZRGLIIHUHQWODQGVXLWDELOLW\
LQGH[HVZHUH FDOFXODWHG XVLQJ WKHZHLJKWHG DGGLWLYH FRPELQDWLRQPRGHO2XU ILQGLQJV IURP WKH VXLWDELOLW\




DQG SROLWLFDO IDFWRUV UHTXLULQJ OLQJXLVWLF YDULDEOHV IRUPXOWLFULWHULD GHFLVLRQ DVVHVVPHQW ,Q WUDGLWLRQDO $+3
DSSURDFKQXPHULFDOYDOXHVRIOLQJXLVWLFYDULDEOHVDUHXVHGIRUWKHDVVHVVPHQWRIWKHVXEMHFWFULWHULDLQFOXGHG
LQWKHDQDO\VLV7KHIX]]LQHVVDQGYDJXHQHVVLQWKHGHFLVLRQPDNLQJSURFHVVUHTXLUHVWKHXVHRIIX]]\YDOXHV
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7KHUHIRUHEHVLGHVWUDGLWLRQDO$+3ZHDOVRXVHGIX]]\$+3DSSURDFKIRUZHLJKWLQJWKHFULWHULDWKDWH[SODLQ




























JUHHQ LQIUDVWUXFWXUH DJULFXOWXUDO ODQG VXLWDELOLW\ FXUUHQW ODQGXVHFRYHU DQG ODQG FDSDELOLW\ DFFRXQWHG IRU
DOPRVWKDOIRIWKHWRWDOZHLJKWVDVVLJQHGWRVXEFULWHULD7KLVKDVLQIOXHQFHGWKHILQDOVXLWDELOLW\PDSVLQWKDW
WKHUH LV OLWWOHGLIIHUHQFH LQWKHVXLWDELOLW\FODVVLILFDWLRQVREWDLQHGIURP$+3DQGIX]]\$+3DSSURDFKHV7KH
UHVXOWVLQGLFDWHGWKDWWKHUHLVDOPRVWFRLQFLGHQFHUHJDUGLQJWKHVXLWDELOLW\FODVVHVRIWKHWZRPDSVRI$+3
DQG IX]]\$+3 ,Q WKH $+3PRGHUDWH DQGPDUJLQDO VXLWDELOLW\ FODVVHV FRYHUPRUH WKDQ RI WKH DUHD






IURP $+3 DQG IX]]\$+3 IRU HDVLQHVV RI FRPSXWDWLRQ ZH UHFRPPHQG XVLQJ WKH $+3 DSSURDFK IRU WKH
VXLWDELOLW\DVVHVVPHQWRIJUHHQLQIUDVWUXFWXUHGHYHORSPHQWLQ3HQGLNGLVWULFW
,IWKHGLIIHUHQFHLVKLJKHUFRQFHUQLQJWKH$+3DQGIX]]\$+3ZHLJKWVUHVXOWLQJLQFRQVLGHUDEOHGLIIHUHQFHVLQ
WKH VXLWDELOLW\ FODVVLILFDWLRQV LQ WKH PDSV WKH XVH RI IX]]\$+3 LV UHFRPPHQGHG 'HWHUPLQDWLRQ DQG
DVVHVVPHQWRIWKHFULWHULDIRUODQGVXLWDELOLW\DQDO\VLVFDQEHDIIHFWHGIURPWKHGLIIHUHQFHVREVHUYHGEHWZHHQ
WKH HYDOXDWRUV HJ H[SHUWV SODQQHUV SROLF\PDNHUV DQG WKHLU FKDUDFWHULVWLFV )RU LQVWDQFH D SHVVLPLVWLF
HYDOXDWRUPD\QRWJLYHDQ\SRLQWPRUHWKDQILYHWRDVVHVVDFULWHULRQE\FRQWUDVWRWKHUVPD\JLYHPRUHWKDQ
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ILYHHYHQWKRXJKLWLVLUUHOHYDQW7KLVLPSOLHVWKDWWKHUHLVIX]]LQHVVLQWKHGHFLVLRQPDNLQJSURFHVVDQGIX]]\
$+3PHWKRGFDQEHHIIHFWLYHO\XVHGWRGHDOZLWKWKHLVVXHRIIX]]LQHVV7KHUHIRUHWKHSURSRVHGPHWKRGRORJ\




:HLJKWHG /LQHDU &RPELQDWLRQ :/& DQG2UGHUHG:HLJKWHG $YDUDJLQJ 2:$ $FFRUGLQJ WR WKH %RROHDQ
PHWKRGDOOWKHFULWHULDDUHFRPELQHGE\ORJLFDORSHUDWRUVVXFKDVLQWHUVHFWLRQDQGRUXQLRQRUWRSURGXFH






















  68,7$%/($5($686,1*$+3 68,7$%/($5($686,1*)8==<
$+3






9HU\ORZ       
      
      
      
+LJK       
Tab. 5 The area and percentage of different suitability classes developed from AHP and fuzzy-AHP methods 
 
E. Ustaoglu, A.C. Aydinoglui – Land suitability assessment of green infrastructure development 
 
175 - TeMA Journal of Land Use Mobility and Environment 2 (2019)  
 
Fig. 2 Suitability value maps for each criterion 
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$ULI&DJGDV$\GÕQRJOX LV OHFWXUHV LQXUEDQLQIRUPDWLRQV\VWHPVJHRJUDSKLF LQIRUPDWLRQVFLHQFH*,6DQGDQDO\VLV
WHFKQLTXHVJHRGDWDEDVHPDQDJHPHQWVXVWDLQDEOH ODQGPDQDJHPHQWVSDWLDOGDWD LQIUDVWUXFWXUHVJHRZHEVHUYLFHV
DQG LQWHURSHUDELOLW\ DW WKH 'HSDUWPHQW RI *HRPDWLFV (QJLQHHULQJ *HE]H 7HFKQLFDO 8QLYHUVLW\ 7XUNH\ +LV UHVHDUFK
LQWHUHVWV LQFOXGH *,6 QDWLRQDO VSDWLDO GDWD LQIUDVWUXFWXUH LQWHURSHUDELOLW\ DQG VWDQGDUGV RI JHRJUDSKLF GDWD ODQG
PDQDJHPHQWXUEDQODQG*,6DQGGLVDVWHUPDQDJHPHQW+HLVFXUUHQWO\YLFHSUHVLGHQWRI*HE]H7HFKQLFDO8QLYHUVLW\
*78DQGGLUHFWRURI WKH ,QVWLWXWHRI1DWXUDODQG$SSOLHG6FLHQFHVDW*78'U$\GÕQRJOX LVSURIHVVRUDW*78VLQFH
1RYHPEHU+HKDVSXEOLVKHGDERXWVFLHQWLILFSDSHUVUHSRUWVDQGMRXUQDODUWLFOHVDQGFRDXWKRUHGERRNVLQ
7XUNH\DQGLQWHUQDWLRQDOO\
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